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1
PLATE EVAPORATOR OF THE FALLING
FILM TYPE, AND A PLATE EVAPORATOR
APPARATUS HAVING SUCH A PLATE
EVAPORATOR ARRANGED IN A HOUSING

TECHNICAL FIELD

The present invention concerns a plate evaporator of the
falling film type, and a plate evaporator apparatus having such
a plate evaporator arranged in a housing.

More specifically, the plate evaporator of the invention is of
the kind comprising a package of substantially vertically
arranged heat transferring plates with plate interspaces, every
second one of which forms an evaporation space for at least
partial evaporation of said liquid and the other plate inter-
spaces forming condensation spaces for at least partial con-
densation of a heat emitting vapour, and further comprising
first seals which in an upper part of said plate interspaces
forming evaporation spaces delimit distribution chambers,
each of which being in relatively restricted liquid flow com-
munication with at least one evaporation space through flow
ways spaced apart along the width of the package, the heat
transferring plates having through openings aligned to form a
passage which extends through the plate package.

The invention also concerns the use of such a plate evapo-
rator for the desalination of sea water.

The invention is primarily concerned with plate evapora-
tors of the aforementioned type where the liquid evaporated
in the evaporation spaces is condensed, collected and used in
industrial processes not related to the plate evaporator as
such, eg. as cooling water in power plants, or for human
consumption. The liquid may by way of example be pressed
juice with pulp, or sea water.

BACKGROUND OF THE INVENTION

GB 1,299,481 shows a plate evaporator of the above kind.
Evaporation liquid flows towards the evaporation spaces
inside a channel which is defined in part by the aligned open-
ings that form the passage through the heat transferring
plates. Each of the distribution chambers are in restricted
liquid flow communication with at least one evaporation
space, by means of narrow flow ways/small through holes
formed in the heat transferring plates or in the aforemen-
tioned seals, as shown in FIG. 16 of GB 1,299,481, whereby
the liquid flows over the surfaces defining the evaporation
spaces in the form of a falling film. Through the size of the
flow ways/through holes it may be ensured that about the
same amount of liquid flows from the channel and into the
individual evaporation spaces along the entire length of the
channel.

It is a problem with such plate evaporators that particles
suspended in the liquid may lead to a clogging of the afore-
mentioned flow ways, affecting the falling film of liquid. In
addition, due to the low rate of flow in the individual distri-
bution chambers sedimentation of the suspended particles
may also occur in the distribution chambers. Simply increas-
ing the size of the flow ways/through holes to a size that still
provides for a falling film may be desirable to reduce clog-
ging; however, making the through holes larger may cause a
relatively larger amount of the liquid to flow into those evapo-
ration spaces that are located closest to the inlet, thereby
reducing the overall efficiency of the evaporator.

Attempts to avoid clogging have been made by arranging
filters upstream of the plate evaporator. However, in some
applications space constraints and/or the nature of the liquid
to be evaporated are such that clogging can still not be pre-
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vented, even if a filter of some kind is provided. One example
is desalination applications where the plate evaporator is used
on board a ship or similar places where available space for
high grade filters is limited, and where the liquid to be evapo-
rated is sea water. In coast-near areas sea water may contain
silt having a particle size of 5-10y; the sea water may also
contain algae of the same particle size. Algae passing through
even a fine mesh filter has a tendency to agglomerate, and
such agglomerates have often been found to be the cause of
clogging, requiring a time consuming and costly dismantling
and cleaning of the heat transferring plates.

SUMMARY OF THE INVENTION

A main object of the present invention is to provide a plate
evaporator and a plate evaporator apparatus of the initially
described kind, in which liquid to be evaporated may still be
reliably distributed effectively to the various evaporation
spaces in the plate package and where maintenance and
cleaning of the plate evaporator is simplified.

An object of the invention is also to allow for an easy
cleaning ofthe package, where space constraints are such that
any dismantling of the package for cleaning would otherwise
be difficult.

The above objects may be obtained in a plate evaporator
and a plate evaporator apparatus of the initially defined kind,
which is characterized in an elongated pipe connected to the
inlet and extending in the passage along a length thereof, the
pipe having a peripheral wall with apertures distributed along
the length of the pipe and being in flow communication with
the distribution chambers, for supplying the liquid to be
evaporated from the inlet to the distribution chambers
through the apertures. The pipe may be removably mounted
in the passage to allow for a cleaning of the pipe at another
location, and the apertures may be of increasing size from the
end connected to the inlet and towards the opposite end.
Preferably, the pipe is placed such that the apertures are
aligned with the distribution chambers and the pipe extends
along the full length of the passage and has a first end con-
nected to the inlet and a normally closed openable fluid flow
port at the opposite end. This allows for a flushing of'the pipe,
either in-situ or at another location after removal of the pipe,
to flush out any particles that have settled in the pipe.

According to an embodiment the pipe apertures may be
formed exclusively in the upper half perimeter part of the
pipe. This provides for an enlarged capacity for settled par-
ticles without any significant limitation on the flow through
the pipe and into the distribution chambers.

In the manner shown in WO91/06818 at least two second
seals may be arranged in the upper part of each condensation
space, horizontally spaced from each other seen along the
width of the heat transferring plates, ecach of the sealing
means delimiting between the heat transferring plates a trans-
ferring chamber which is closed from connection with other
parts of the condensation space, that the condensation spaces
communicate with the surrounding of the plate package
through the gaps formed between said sealing means for
receiving heat emitting vapour from above, and that the heat
transferring plates have through holes communicating with
the transferring chambers, for each transferring chamber at
least one first hole connecting the transferring chamber with
a distribution chamber and at least one second hole connect-
ing the transferring chamber with one evaporation space.

According to a preferred embodiment of the invention the
apparatus includes a filter for the liquid to be evaporated and
located upstream of the pipe, such as at a location outside the
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housing. This will ensure that only the smallest size particles
are collected in the pipe by sedimentation.

The pipe may be easily elastically bendable, or it may be
defined by a series of sealingly interconnected shorter pipe
section. This is of particular advantage when the apparatus
comprises several housings or packages arranged spaced
apart in an end-to-end relationship. In this way the pipe,
which may extend for a length of eg. 1-3 m, can be pulled
lengthwise out of its receiving passage and free of the pack-
age, even when the space between adjoining housings or
packages is significantly less than the pipe length, by bending
the pipe transversally, or by disassembling the pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the invention is described below with
reference to the accompanying drawing, in which

FIG. 1 shows a housing and a plate heat exchanger
arranged therein,

FIG. 2 shows a cross-sectional view along the line II-IT in
FIG. 1,

FIG. 3 shows a cross-sectional view along the line I1I-I11 in
FIG. 1,

FIG. 4 shows a section through the upper part of a plate heat
exchanger according to FIG. 1, which section is taken along a
line IV-1V in FIG. 2 and a corresponding line IV-IV in FIG. 3,

FIG. 5 shows an enlarged part of the plate of FIG. 2,

FIG. 6 shows apartial side view of two segments of the pipe
to be inserted in a passage through the plate heat exchanger,
and

FIG. 7 shows a flow diagram of an apparatus for production
of fresh water from sea water.

FIG. 1 shows a component of a plate evaporator apparatus
in the form of a closed container or housing 1 shaped as a
cylindrical pressure vessel provided with end walls, a plate
heat exchanger being arranged within the container. The plate
heat exchanger comprises two end plates 2 and 3 and a pack-
age of heat transferring plates 4 which are clamped conven-
tionally between the end plates. The apparatus or housing 1
may be compartmentalized and contain several packages with
corresponding end plates placed spaced apart in the indi-
vidual compartments in an end to end relationship. The pack-
ages may have a length between the end plates 2, 3 ofeg. 2 m,
aheight of'eg. 1.5 m, and a width normal to the plane of FIG.
1 inthe order of eg. 1 m. The end plates 2, 3 as well as the heat
transferring plates 4 are carried within the housing, or the
compartments of the housing, by a frame which is not shown
in the drawing, so that they extend vertically. Spacing mem-
bers, preferably pressed in the heat transferring plates in a
conventional manner, keep the heat transferring plates at a
distance from each other, so that plate interspaces to be
flowed through by heat exchange fluids are formed.

A horizontal partition 5 extends within the container 1 all
the way around the plate heat exchanger, so that it divides the
interior of the container in an upper chamber 6 and a lower
chamber 7. The upper chamber 6 has an inlet 8 for heat
emitting vapour and the lower chamber 7 has an outlet 9 for
vapour having been generated in the plate heat exchanger. At
its bottom the container 1 has a further outlet 10 from the
lower chamber 7, which is intended for liquid having been
supplied to but not been evaporated in the plate heat
exchanger.

Through one end wall of the container there are extending
one inlet pipe 11 and two outlet pipes 12, the inlet pipe 11
forming an inlet to the plate heat exchanger for liquid to be
evaporated therein, and the pipes 12 forming outlets for con-
densate formed in the plate heat exchanger.
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Between the heat transferring plates 4 there are arranged
sealing members of different kinds. These are described
below with reference to FIGS. 2 and 3.

FIG. 2 shows one side of a heat transferring plate 4 which
has a width and a height defining the width and the height of
the package ofheat transferring plates. As can be seen the heat
transferring plate has an elongated rectangular form and is
arranged in the container 1 such that its long sides extend
vertically and its short sides extend horizontally. The partition
5 extends at a certain level in the container 1 from each of the
long sides of the heat transferring plates 4 horizontally
towards the surrounding wall of the container 1.

On its side shown in FIG. 2 the heat transferring plate 4 has
a first seal or gasket 13 extending along the edge of the heat
transferring plate upwardly from the level of the partition 5 at
one long side of the plate, then along the upper short side of
the plate and back downwardly along the other long side of
the plate to the level of the partition 5. As can be seen from
FIG. 2, the gasket 13 extends at the long sides of the heat
transferring plate horizontally up to the respective parts of the
partition 5.

A second seal or gasket 14 extends in parallel with the
upper short side of the heat transferring plate between the
vertical portions of the gasket 13, so that an area 15 of the
upper part of the heat transferring plate is completely sur-
rounded by the gaskets 13 and 14. When the gaskets 13 and 14
abut against the plate shown in FIG. 2 as well as an adjacent
plate in the plate heat exchanger, a closed so called distribu-
tion chamber will be formed in the plate interspace in the area
15, which extends across the whole width of the heat trans-
ferring plates.

In the area 15 the heat transferring plate 4—like all of the
heat transferring plates in the plate heat exchanger—has a
through opening 16. All of the openings 16 together form a
passage 16' through the package of heat transferring plates 4,
in the upper part thereof, such as in the upper 5 part. A pipe
116, such as a plastic material pipe, connected to the inlet 11
and to be discussed below with reference to FIG. 5 extends
along the passage 16' between the two end plates 2, 3. The
pipe 116 communicates both with the previously mentioned
inlet 11 (FIG. 1) for liquid to be evaporated and with each of
the distribution chambers.

In addition to the opening 16 each heat transferring plate
has in the area 15 and close to the gasket 14 four small flow
ways in the form of through holes 17 distributed across the
width of the plate. Vertically below each of the holes 17 on the
opposite side of the gasket 14 there is a further small flow way
in the form of a through hole 18. Finally, close to the large
opening 16 but below the gasket 14 there are two small flow
ways in the form of through holes 19. The flow ways have a
diameter in the area of 2-3 mm.

Each heat transferring plate in its lower corner has two
through holes 20 and 21, which on the plate side shown in
FIG. 2 are surrounded by two annular gaskets 22 and 23,
respectively. The holes 20 and 21 in the heat transferring
plates form two channels through the plate package, which
communicate with the outlets 12 of the plate heat exchanger
for liquid having been condensed but which are closed by the
gaskets 22 and 23, respectively, from connection with the
plate interspaces in which these gaskets are arranged.

FIG. 3 shows one side of a heat transferring plate 4 which
is intended to be placed behind a heat transferring plate
according to FIG. 2. As can be seen, the plate in FIG. 3 has in
its upper part, such as in the upper % of the plate, a relatively
large opening 16 and the flow ways in the form of substan-
tially smaller holes 17, 18 and 19. Also, the plate in FIG. 3 has
through holes 20 and 21 at its lower corners. In these respects
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the plates in FIG. 2 and FIG. 3 are thus alike. The plate
according to FIG. 3, however, has a different arrangement of
gaskets than the plate according to FIG. 2.

In the upper part of the plate in FIG. 3 the opening 16 and
the two small holes 19 are surrounded by a first gasket 24.
Furthermore, there are in the upper part of the plate four
horizontally spaced gaskets 25. Each of these surrounds a
small area of the plate, in which there are both onehole 17 and
one hole 18.

In the lower part of the plate in FIG. 3 a gasket 26 extends
along the edge of the plate downwardly from the level of the
partition 5 at one long side of the plate, then along the lower
short side of the plate and again upwardly along the other long
side of the plate to the level of the partition 5. As can be seen,
the gasket 26 extends at the level of the partition 5 horizon-
tally up to the respective portions of the partition 5. The holes
20 and 21 at the lower corners of the plate are placed inside,
i.e. above, the gasket 26.

FIG. 4 shows a section through the upper parts of a number
of heat transferring plates, which section is taken along the
line IV-1V in FIG. 2 and along a corresponding line IV-IV in
FIG. 3.

In every second plate interspace there is shown in FIG. 4 a
section through the upper part of a gasket 13 (FIG. 2) and a
section through a gasket 14 (FIG. 2). Between the gaskets 13
and 14 there is formed in each such plate interspace a distri-
bution chamber 27 which extends across the whole width of
the heat transferring plates 4. The distribution chamber 27
communicates with the passage 16' through the plate pack-
age, which is formed by the openings 16 in the plates.

Below the gasket 14 there is formed in each of these plate
interspaces an evaporation space 28 in which liquid is to be
evaporated. Each evaporation space 28 is closed from con-
nection with the upper chamber 6 in the container 1 by the
vertical parts of the gasket 13 (FIG. 2) but communicates with
the lower chamber 7 in the container 1 through the slots
between the edges of the heat transferring plates—along the
lower parts of the plate long sides as well as along the lower
short sides of the plates. This is illustrated by means of arrows
in FIG. 2.

In each of the rest of the plate interspaces there is shown in
FIG. 4 a section through a gasket 25 (FIG. 3), which together
with the two heat transferring plates against which it seals
forms a transferring chamber 29. Outside the gasket 25 there
is formed in the interspace between the two heat transferring
plates a condensation space 30. The condensation space 30
communicates with the upper chamber 6 in the container 1
through the slots between the two heat transferring plates
along the upper short sides thereof as well as along the upper
parts of their long sides. This is illustrated by means of arrows
in FIG. 3. Vapour in the chamber 6 thus may flow into each
condensation space 30 both from the two sides of the plate
package and from above through the interspaces between
adjacent gaskets 25.

Each condensation space 30 is closed by the gasket 26
(FIG. 3) from connection with the lower chamber 7 in the
container 1.

All of the plate interspaces forming condensation spaces
30, as well as the upper chamber 6 in the container 1, are
closed by the gaskets 24 (FIG. 3) from connection with the
passage 16' through the plate package, which is formed by the
openings 16 in the heat transferring plates.

As illustrated by arrows in FIG. 4, each distribution cham-
ber 27 communicates through opposing holes 17 in two adja-
cent heat transferring plates with two transferring chambers
29. Through opposing holes 18 in the same heat transferring
plates the two said transferring chambers 29 communicate
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with the evaporation space 28 that is formed between the two
heat transferring plates. The holes 18 have somewhat larger
throughflow area than the holes 17.

FIG. 5 shows the aforementioned elongated pipe 116
which preferably is removably received in the passage 16'
through the package of plates. The pipe 116 is provided with
through-going apertures 117, 118 and has a length corre-
sponding essentially to the length of the package, i.e. the
distance between the endplates 3, 4 shown in FIG. 1; the
apertures 117, 118 may be located in the upper part, such as in
the upper half perimeter part, whereby particles settling in the
pipe 116 due to the low flow rate will not obstruct the aper-
tures until the point where a significant amount of particles
have settled.

By way of example, the apertures 117, 118 may each have
a diameter in the order of 2 mm, with the diameter of the flow
ways 17, 18 being slightly larger than the diameter of the
apertures 117, 118.

Shown in FIG. 5 is also a part of the first seal 14 which in
the shown embodiment may have projecting parts 110, 119,
120 forming supports supporting the pipe within the passage
16'. The projecting parts may be configured to divide the
distribution chamber 27 into two portions, an upper one sup-
plying liquid to one set 17, 18 of flow ways and a lower one 27'
supplying liquid to other flow ways 19 by dedicated apertures
118. This arrangement may be provided to control the distri-
bution of liquid leaving the distribution chamber 27.

FIG. 6 is a side view of one embodiment of the pipe 116,
showing two segments 116' and 116" thereof adapted to be
sealingly connected. The pipe 116 is preferably closed at one
end 150 where a port (not shown) may be provided allowing
a tubing to be connected thereto with the aim of flushing the
inside of the pipe with a cleaning fluid. The distance dl
between the apertures 117, 118 may be selected to correspond
to the distance between the distribution chambers 27 whereby
the apertures 117, 118 may be aligned therewith. In addition,
the dimension of the apertures 117, 118 may be increasing
towards the closed end 150, or the pipe may be tapering
towards the closed end 150.

The apparatus according to FIG. 1-6 is intended to operate
in the following manner. Liquid to be evaporated is pumped in
a preheated condition through the inlet pipe 11 (FIG. 1) into
the pipe 116 through the package of heat transferring plates,
that is placed in the passage 16' formed by the openings 16 in
the plates. From this pipe 116 the liquid flows through the
apertures 117, 118 in the pipe wall and further out into the
different distribution chambers 27 (FIG. 4), which extend
across the whole width of the heat transferring plates (see the
area 15 in FIG. 2). From the distribution chambers 27 the
liquid flows through the holes 17 in the plates into the various
transferring chambers 29 and then through the holes 18 out
into the evaporation spaces 28. Simultaneously, liquid flows
into the evaporation spaces 28 directly through the holes 19
from the plate interspaces in which the gaskets 24 (FIG. 3)
surround the openings 16 and the holes 19. In the evaporation
spaces 28 the liquid then runs downwardly in thin layers
along the heat transferring plates, covering the opposing sur-
faces thereof.

Simultaneously there is supplied to the upper chamber 6 in
the container 1 through the inlet 8 a heat emitting vapour
which flows into the condensation spaces 30 through the slots
between the edges of the heat transferring plates, as illustrated
in FIG. 3. The heat emitting vapour condensates in the con-
densation spaces 30 upon its contact with the heat transferring
plates to which it thus emits heat. This heat causes evapora-
tion of the liquid running downwardly along the opposite
sides of the plates in the evaporation spaces 28. Vapour
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formed in the evaporation spaces 28 leaves and flows out into
the lower chamber 7 of the container 1 both sidewise and
downwardly, as illustrated by means of arrows in FIG. 2. The
generated vapour leaves the chamber 7 through the outlet 9,
whereas unevaporated liquid is collected at the bottom of the
container and is discharged—continuously or intermit-
tently—through the bottom outlet 10 (FIG. 1).

Condensate formed by the heat emitting vapour in the
condensation spaces 20 runs downwardly along the heat
transferring plates and leaves the condensation spaces
through the two channels formed by the holes 20 and 21 in the
lower parts of the heat transferring plates. These channels are
closed from communication with the evaporation spaces 28
by the gaskets 22 and 23 (FIG. 2). Even uncondensed parts of
the heat emitting vapour leave the condensation spaces 30
through said channels and is discharged together with the
condensate through the outlets 12 (FIG. 1).

As mentioned previously, the holes 18 are somewhat larger
than the holes 17. The hole sizes are chosen such that during
the operation of the apparatus a partial evaporation of evapo-
ration liquid is obtained when the liquid passes through the
holes 17. The holes 18 are made large enough so that the
vapour pressure that will prevail in the transferring chambers
29 shall not exceed the vapour pressure prevailing in the heat
emitting vapour in the condensation spaces 30. The purpose
thereof is to guarantee that upon possible leakage past the
gaskets 25 such leakage shall be directed into the transferring
chambers 29 and not out of these chambers. Particularly if the
to apparatus according to the invention is used for the pro-
duction of fresh water from for instance sea water, it is better
if vapour flows into the sea water than if sea water flows into
the fresh water.

In the embodiment of the heat transferring plates 4 shown
in FIGS. 2 and 3 each plate has holes 17-19 on both sides
(both to the left and to the right) of the opening 16. If desired,
the holes 17-19 may be excluded in every second plate on one
side of the opening 16 and in the rest of the plates on the other
side of their openings 16. Alternatively, the holes 17 may be
excluded in every second plate on one side of the opening 16,
and the holes 18 and 19 may be excluded on the other side of
the opening 16, whereas in each of the rest of the plates the
holes 17 may be excluded on said other side and the holes 18
and 19 be excluded on said one side of the opening 16. Even
in these cases liquid will be distributed across the whole width
of the plates in each of the evaporation spaces 28.

It has been assumed above that the sealing members
arranged between the heat transferring plates are constituted
by elastic rubber or plastic gaskets of the kind usually used in
connection with heat transferring plates of thin pressed metal
sheet. Of course, any other suitable kinds of sealing members
may be used. As sealing means could also be chosen perma-
nent interconnection of the heat transferring plates along the
lines which in FIGS. 2 and 3 show how different gaskets are
extending. The heat transferring plates may be pressed in a
way such that they abut against each other along these lines in
the respective plate interspaces, so that sealing between—
possibly interconnection of—the plates is facilitated.

FIG. 7 shows a flow diagram of a plant in which the
described apparatus is included. The plant is intended for the
production of fresh water from sea water. Thus, FIG. 7 shows
the container 1 with its inlet 8 for heat emitting vapour, its
inlet 11 for liquid to be evaporated, i.e. sea water, its outlet 9
for generated vapour, its outlet 10 for concentrated liquid, i.e.
sea water having not been evaporated, so called brine, and its
outlet 12 for condensate, i.e. fresh water, and uncondensed
parts of the heat emitting vapour. An additional housing or
container 1' may as shown be arranged in an end-to-end
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relationship with the aforementioned container 1 to provide
for a sequential processing of the brine. Where the spacing d2
between the two housings 1, 1' is smaller than the length of the
pipe 116 removal of the pipe 116 for cleaning may be facili-
tated by making the pipe bendable or separable into segment
as discussed with reference to FIG. 6 whereby the pipe 116
may be pulled out from the package of the one housing 1
towards the end wall of the adjoining housing 1' and removed
sideways from the space between the two housings 1, 1'. By
bendable is meant herein elastically bendable such that the
pipe 116 will return to its original shape when an external
bending force is released.

In operation, sea water is pumped by means of a pump 31
into the plant. After the pump 31 the sea water is run through
a filter 31' and is then divided at 32 in two branch flows. One
passes through a heat exchanger 33 and the other through a
heat exchanger 34. The branch flows are then united at 35 and
are pumped further on through another heat exchanger 36 to
the inlet 11 of the container 1. The generated vapour leaving
the container through the outlet 9 is transferred through a
compressor 37 to the inlet 8 for heat emitting vapour. A
conventional high pressure fan may serve as a compressor.

So called brine, i.e. sea water having not been evaporated in
the container 1, is pumped by means of a pump 38 out of the
container 1 through its bottom outlet 10 and is divided at 39 in
two branch flows. One branch flow is returned to the container
inlet 11 for liquid to be evaporated, whereas the other branch
flow is pumped by means of a pump 40 through the heat
exchanger 33 and out of the plant. In the heat exchanger 33
this branch flow emits part of its heat to one of the branch
flows of incoming sea water.

A mixture of fresh water, i.e. condensate from the heat
emitting vapour supplied through the inlet 8, and non-con-
densed residuals of this vapour are removed from the con-
tainer 1 through the outlet 12. In a separator 41 the gaseous
parts of the mixture are separated, and by means of a vacuum
pump 42 they are sucked through the heat exchanger 36 and
out of the plant. In the heat exchanger 36 they emit part of
their heat to the already partly preheated incoming sea water.

The fresh water is pumped from the separator 41 by means
of' a pump 42 through the heat exchanger 34 and out of the
plant. In the heat exchanger 34 the fresh water emits part of'its
heat to a branch flow of the incoming sea water.

In the described plant the incoming sea water preferably is
preheated almost to a temperature corresponding to its boil-
ing point at the evaporation pressure to be prevailing in the
evaporation spaces of the plate heat exchanger. For instance,
the sea water may be preheated so that it has a temperature of
55 DEG C. in the container inlet 11. The generated vapour in
the container outlet 9 may have a temperature only insignifi-
cantly exceeding 55 DEG C. and a pressure of for instance
0.15 bars. The vapour may after that be compressed to having
in the container inlet 8 and in the chamber 6 a pressure of
about 0.19 bars and a temperature of about 59 DEG C.

From the description above follows that, although various
embodiments of the invention have been described and
shown, the invention is not restricted thereto, but may also be
embodied in other ways within the scope of the subject-matter
defined in the following claims.

The invention claimed is:

1. A plate evaporator apparatus of the falling film type
comprising a housing having an inlet for liquid to be evapo-
rated and having mounted therein a package of substantially
vertically arranged heat transferring plates with plate inter-
spaces, every second one of which forms an evaporation
space for at least partial evaporation of said liquid and the
other plate interspaces forming condensation spaces for at
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least partial condensation of a heat emitting vapour, and fur-
ther comprising first seals which in an upper part of said plate
interspaces forming evaporation spaces delimit distribution
chambers, each of which being in liquid flow communication
with at least one evaporation space by flow ways spaced apart
along the width of the package, the heat transferring plates
having in an upper part through openings aligned to form a
passage which extends through the plate package,

an elongated pipe connected to the inlet and extending in

the passage along a length thereof, the pipe having a
peripheral wall with apertures distributed along the
length of the pipe and being in flow communication with
the distribution chambers, for supplying the liquid to be
evaporated from the inlet to the distribution chambers
through the apertures, the pipe extending along the full
length of the passage, said pipe having a first end con-
nected to the inlet and having a normally closed open-
able fluid flow port at a second end.

2. The plate evaporator apparatus according to claim 1,
including supports arranged along the periphery of the
through openings, for supporting the pipe inside the through
openings, said supports optionally being integrally formed
with said first seals.

3. The plate evaporator apparatus according to claim 1, said
apertures being formed exclusively in the upper half perim-
eter part of said pipe.

4. The plate evaporator apparatus according to claim 1, said
apparatus comprising a plurality of said housings or packages
arranged spaced apart in an end-to-end relationship, the pipe
being defined by sealingly connected shorter pipe sections
and/or the pipe being bendable.

5. The plate evaporator apparatus according to claim 1, said
apparatus including a filter for said liquid to be evaporated
being located upstream of the pipe.

6. A method of desalinating sea water by evaporation, the
method comprising supplying sea water to the inlet of the
plate evaporator apparatus of the falling film type according
to claim 1.

7. A plate evaporator of the falling film type comprising a
package of substantially vertically arranged heat transferring
plates with plate interspaces, every second one of which
forms an evaporation space for at least partial evaporation of
a liquid and the other plate interspaces forming condensation
spaces for at least partial condensation of a heat emitting
vapour, and further comprising first seals which in an upper
part of said plate interspaces forming evaporation spaces
delimit distribution chambers, each of which being in liquid
flow communication with at least one evaporation space by
flow ways spaced apart along the width of the package, the
heat transferring plates having in an upper part through open-
ings aligned to form a passage which extends through the
plate package,

an elongated pipe connectable to a supply of the liquid and

extending in the passage along a length thereof, the pipe
having a peripheral wall with apertures distributed along
the length of the pipe and being in flow communication
with the distribution chambers, for supplying the liquid
to be evaporated from an inlet to the distribution cham-
bers through the apertures, said pipe extending along the
full length of said passage, having a first end connected
to said inlet and having a normally closed openable port
at a second end.

8. The plate evaporator according to claim 7, including
supports arranged along the periphery of said through open-
ings, for supporting said pipe inside said through openings,
said supports optionally being integrally formed with said
first seals.
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9. The plate evaporator according to claim 7, the apertures
being formed exclusively in the upper half perimeter park of
said pipe.
10. The plate evaporator according to claim 7, wherein at
least two second seals are arranged in an upper part of each
condensation space, horizontally spaced from each other
along the heat transferring plates, each of said second seals
delimiting between the heat transferring plates a transferring
chamber thatis closed from connection with other parts of the
condensation space, the condensation spaces communicate
with the surrounding of the plate package through the gaps
formed between said second seals for receiving heat emitting
vapour from above, and the heat transferring plates have at
least one first hole connecting one of the transferring cham-
bers with one of the distribution chambers and at least one
second hole connecting the one of the transferring chambers
with one of the evaporation spaces.
11. The plate evaporator according to claim 10, wherein at
least every second heat transferring plate has said through
holes arranged in pairs, said first hole in a pair of holes
connecting a transferring chamber with a distribution cham-
ber and said second hole connecting the same transferring
chamber with an evaporation space.
12. The plate evaporator according to claim 10, wherein
each heat transferring plate has vertical and horizontal edge
portions, each of the distribution chambers extends horizon-
tally between the vertical edge portions of the heat transfer-
ring plates and the inlet passage for evaporation liquid
extends through the plate package substantially in the middle
between said edge portions.
13. The plate evaporator according to claim 10, wherein
each heat transferring plate has vertical and horizontal edge
portions, and the condensation spaces communicate directly
with the surrounding of the plate package along the vertical as
well as the upper horizontal edges of the heat transferring
plates.
14. The plate evaporator according to claim 10, wherein
said first hole is smaller than said second hole.
15. A plate evaporator of the falling film type comprising:
a package of substantially vertically arranged heat trans-
ferring plates with plate interspaces, wherein each sec-
ond plate interspace forms an evaporation space for at
least partial evaporation of a liquid, and the other plate
interspaces form condensation spaces for at least partial
condensation of a heat emitting vapour;
first seals which delimit distribution chambers in an upper
part of the plate interspaces forming evaporation spaces,
each of the first seals being in liquid flow communica-
tion with at least one evaporation space by flow ways
spaced apart along the width of the package, upper parts
of the heat transferring plates each possessing through
openings aligned and forming a passage which extends
through the plate package;
an elongated pipe positioned in the passage, extending
along an entire length of the passage, and connectable to
a supply of the liquid to be evaporated;

the elongated pipe comprising a peripheral wall with aper-
tures distributed along the length of the elongated pipe
and in flow communication with the distribution cham-
bers so that the elongated pipe accumulates particles
from the liquid to be evaporated;

the apertures configured for supplying the liquid to be

evaporated to the distribution chambers through the
apertures;

the elongated pipe possessing a first end connected to an

inlet, and a normally closed openable port at a second
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end configured to permit flushing of the elongated pipe
through the normally closed openable port after opening
of the port; and

the elongated pipe being removable from the passage.
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